The clinicoradiological combination of cauda equina syndrome (CES) and dural ectasia is rare and has been described in a few of patients with ankylosing spondylitis (AS). Simultaneous occurrence of these entities in the absence of AS and in patients with long-standing spinal fusion is extremely rare. We present a case of dural ectasia and CES occurring as a long-term complication of instrumented spinal fusion and discuss the pathogenesis, imaging findings, and management options of this elusive disease process.
Introduction
Dural ectasia is a rare complication of long standing spinal fusion. While majority of the patients with dural ectasia are asymptomatic, a few may present with cauda equina syndrome complex. In the following vignette, we describe one such patient who developed insidious and progressive lower extremity weakness and bowel bladder incontinence secondary to dural ectasia associated with lumbar instrumented fusion.
Case Report
A 62-year-old man presented to our hospital with left lower extremity weakness, worsening progressively over 6 months, and recent onset of bowel and bladder incontinence.
Clinical examination revealed flaccid paralysis of the left lower extremity with absent reflexes and loss of touch, proprioception, pinprick, and vibration. The rectal tone was decreased. An electromyography revealed muscle denervation in the left lower extremity suggesting polyradiculopathy. His medical history was significant for gunshot wound to the back for which he underwent several back surgeries over a protracted duration of 20 years between 1986 and 2006. No history of connective tissue disorder or ankylosing spondylitis (AS) was obtained.
Cauda equina syndrome (CES) was suspected, and a magnetic resonance imaging (MRI) of the lumbar spine was ordered for further evaluation of the spinal canal and the cauda equina roots. Multilevel thoracolumbar spinal fusion and laminectomy were noted on MRI with no spinal stenosis at any level. The thecal sac was patulous and multiple dural sacculations were seen at L4 and L5 levels with scalloping of the posterior vertebral elements [arrows in Figure 1a -c] and peripheral displacement of the nerve roots [arrowhead in Figure 1a ]. Sacroiliac joints were unremarkable [arrowheads in Figure 1c ]. Based on the clinical and imaging findings, a diagnosis of CES and dural ectasia in the setting of long-standing spinal fusion was rendered.
Lumboperitoneal shunting was offered, but the patient denied. He continues to be on physical therapy with little to no improvement.
Discussion
Dural ectasia is typically seen in patients with AS [1] and connective tissue disorders such as Marfan's syndrome, [2] Ehlers-Danlos syndrome, [3] and neurofibromatosis. [4] The exact etiology of dural ectasia remains unknown; however, it is believed that chronic peridural inflammation in conditions such as AS leads to weakening of the dura and secondary dural sacculations. Peridural fibrosis from inflammation also reduces the pliability of the dura with increased transmission of cerebrospinal fluid (CSF) pulsations through the dural sacculations and consequent scalloping of the vertebrae. This theory is also supported by preferential localization of dural ectasia to the lumbosacral region where CSF pressure is high. [5, 6] Patients with dural ectasia are usually asymptomatic although constipation, urinary incontinence, back and leg pain have been variously reported. [7, 8] CES in the setting of dural ectasia is rare and has been described in patients with AS. Proposed mechanisms for damage to the nerve roots include small vessel angiitis involving the vasa nervorum, nerve root damage due to increased CSF pressure and decreased the elasticity of the dural sac, and chronic inflammatory process. [9] [10] [11] The peridural inflammatory process is also believed to spread to the perineural soft tissues along the cauda equina nerve roots initiating arachnoiditis and resulting in gradual CES due to nerve damage. [10] Above theories have been proposed to explain dural ectasia and CES in patients with AS. Our patient is unique because the findings were seen in the absence of underlying AS or a connective tissue disorder. A comprehensive search of literature revealed only three similar cases and all of these patients, including ours, underwent multiple spinal surgeries over a protracted course of time. We believe that the findings in our case can be explained by prolonged and repetitive peridural inflammation secondary multiple spinal surgeries; similar to the pathogenesis in AS.
MRI findings of dural ectasia are characteristic. Dural sacculations are typically seen with scalloping of the posterior elements. [12, 13] The thecal sac is empty, and the cauda equina roots are adherent to the periphery consistent with arachnoiditis. Occasional protrusion of the dura into the foramina can give rise to lateral pseudomeningocele and arachnoid cyst. These imaging features are pathognomonic and objective diagnostic criteria although proposed are not essential to make the diagnosis. [13] Nonsteroidal anti-inflammatory drugs reportedly decrease back pain. There is no effective treatment for the neurologic deficit although lumboperitoneal shunting has shown some benefit in anecdotes. [14, 15] 
Conclusion
We present an extremely unusual case of CES and dural ectasia occurring as a complication of long-standing spinal fusion. Familiarity with this disease process in the atypical setting, such as ours, is invaluable in making the diagnosis and in the management of these patients.
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